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Description

[0001] The present invention relates to a fuel cell stack
including a stack body formed by stacking a plurality of
unit cells and a box-shaped casing containing the stack
body. Each of the unit cells includes an electrolyte elec-
trode assembly and separators sandwiching the electro-
lyte electrode assembly. The electrolyte electrode as-
sembly includes a pair of electrodes and an electrolyte
interposed between the electrodes.

Description of the Related Art:

[0002] For example, a polymer electrolyte fuel cell em-
ploys an electrolyte membrane (electrolyte) comprising
a polymer ion exchange membrane. The electrolyte
membrane is interposed between an anode and a cath-
ode to form a membrane electrode assembly. The mem-
brane electrode assembly is sandwiched between sep-
arators to form a fuel cell.
[0003] In use, normally, a predetermined number (e.g.,
several tens to several hundreds) of fuel cells are stacked
together as a fuel cell stack to achieve the desired power
generation performance. In the fuel cell stack, in order
to prevent the increase in the internal resistance of the
fuel cells, and prevent degradation in the sealing per-
formance for reactant gases, the fuel cells need to be
held together reliably under pressure.
[0004] In this regard, for example, a fuel cell stack dis-
closed in Japanese Laid-Open Patent Publication No.
2002-298901 is known. The fuel cell stack has a stack
body formed by connecting a predetermined number of
unit cells electrically in series. Each of the unit cells in-
cludes an assembly including a cathode, an anode, and
an electrolyte interposed between the cathode and the
anode, and a pair of separators sandwiching the assem-
bly. The separators have a fuel gas flow field for supplying
a fuel gas to the anode, and an oxygen-containing gas
flow field for supplying an oxygen-containing gas to the
cathode. Current collecting electrodes are provided out-
side the stack body, and end plates are provided outside
the current collecting electrodes. The stack body and the
current collecting electrodes are placed in a casing hav-
ing at least one detachable side surface. An opening at
the end of the casing is connected to the end plate by a
hinge mechanism.
[0005] In the hinge mechanism, a plurality of cylindrical
insertion portions are provided in a mounting plate such
as the end plate and the casing, and coupling pins are
integrally inserted into the cylindrical insertion portions.
Thus, a process of forming a plurality of cylindrical inser-
tion portions integrally with the mounting plate is per-
formed, and operation of fabricating the mounting plate
is complicated. Further, it is necessary to achieve the
desired fabrication accuracy. Consequently, the overall
cost for producing the fuel cell stack is considerably high.
[0006] US 2006/068264 shows a fuel cell stack in ac-
cordance with the preamble of claim 1. There, separate

cylindrical insert portions are fixed separately to a side
or end plate, for inserting coupling pins into cylindrical
insert portions.

SUMMARY OF THE INVENTION

[0007] A main object of the present invention is to pro-
vide a fuel cell stack which makes it possible to suitably
and economically provide a plurality of cylindrical inser-
tion portions for insertion of coupling pins, and easily
adopt various joining methods.
[0008] The object is achieved by a fuel cell stack in
accordance with claim 1.
[0009] The fuel cell stack includes a stack body formed
by stacking a plurality of unit cells and a box-shaped cas-
ing containing the stack body. Each of the unit cells in-
cludes an electrolyte electrode assembly and separators
sandwiching the electrolyte electrode assembly. The
electrolyte electrode assembly includes a pair of elec-
trodes and an electrolyte interposed between the elec-
trodes.
[0010] The casing comprises end plates provided at
opposite ends of the stack body in the stacking direction,
a plurality of side plates provided on sides of the stack
body, and coupling pins coupling the end plates and the
side plates. Separate cylindrical insertion portions are
fixed separately to the mounting plate member which in
turn is fixed to at least the side plates or the end plates
for inserting the coupling pins into the cylindrical insertion
portions.
[0011] In the present invention, a plurality of separate
cylindrical insertion portions are separately provided, and
coupling pins are inserted into the cylindrical insertion
portions. The cylindrical insertion portions are fixed sep-
arately to the mounting plate member. In the structure,
in comparison with the structure in which a plurality of
insertion portions are produced into one piece, the pro-
duction cost is reduced significantly. Further, while
achieving the effective reduction in the cost, various
changes can be made in the joining method of cylindrical
insertion portions. Thus, a hinge structure (coupling
structure using the coupling pins) which achieves the op-
timum joining state in respect of material, accuracy, and
the required strength can be obtained.
[0012] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent from the following description when taken in con-
junction with the accompanying drawings in which pre-
ferred embodiments of the present invention are shown
by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a partial exploded perspective view showing
a fuel cell stack according to the first embodiment of
the present invention;
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FIG. 2 is a cross sectional side view showing the fuel
cell stack;
FIG. 3 is an exploded perspective view showing a
unit cell of the fuel cell stack;
FIG. 4 is a perspective view showing the fuel cell
stack;
FIG. 5 is an exploded perspective view showing a
side plate of a casing;
FIG. 6 is a view showing the side plate;
FIG. 7 is an exploded perspective view schematically
showing hinge structure of a fuel cell stack according
to the second embodiment of the present invention;
FIG. 8 is a side view schematically showing the hinge
structure;
FIG. 9 is a side view schematically showing hinge
structure of a fuel cell stack according to the third
embodiment of the present invention;
FIG. 10 is a side view schematically showing hinge
structure of a fuel cell stack according to the fourth
embodiment of the present invention;
FIG. 11 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
fifth embodiment of the present invention;
FIG. 12 is a side view schematically showing hinge
structure of a fuel cell stack according to the sixth
embodiment of the present invention;
FIG. 13 is a side view schematically showing hinge
structure of a fuel cell stack according to the seventh
embodiment of the present invention;
FIG. 14 is a side view schematically showing hinge
structure of a fuel cell stack according to the eighth
embodiment of the present invention;
FIG. 15 is an exploded perspective view schemati-
cally showing hinge structure of a fuel cell stack ac-
cording to the ninth embodiment of the present in-
vention;
FIG. 16 is a side view schematically showing the
hinge structure;
FIG. 17 is a side view schematically showing hinge
structure of a fuel cell stack according to the tenth
embodiment of the present invention;
FIG. 18 is a side view schematically showing hinge
structure of a fuel cell stack according to the 11th
embodiment of the present invention;
FIG. 19 is a side view schematically showing hinge
structure of a fuel cell stack according to the 12th
embodiment of the present invention;
FIG. 20 is a side view schematically showing hinge
structure of a fuel cell stack according to the 13th
embodiment of the present invention;
FIG. 21 is an exploded perspective view schemati-
cally showing hinge structure of a fuel cell stack ac-
cording to the 14th embodiment of the present in-
vention;
FIG. 22 is a side view schematically showing the
hinge structure;
FIG. 23 is an exploded perspective view schemati-
cally showing hinge structure of a fuel cell stack ac-

cording to the 15th embodiment of the present in-
vention;
FIG. 24 is a side view schematically showing the
hinge structure;
FIG. 25 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
16th embodiment of the present invention;
FIG. 26 is a side view schematically showing the
hinge structure;
FIG. 27 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
17th embodiment of the present invention;
FIG. 28 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
18th embodiment of the present invention;
FIG. 29 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
19th embodiment of the present invention;
FIG. 30 is a side view schematically showing hinge
structure of a fuel cell stack according to the 20th
embodiment of the present invention;
FIG. 31 is a side view schematically showing hinge
structure of a fuel cell stack according to the 21st
embodiment of the present invention;
FIG. 32 is a side view schematically showing hinge
structure of a fuel cell stack according to the 22nd
embodiment of the present invention;
FIG. 33 is a side view schematically showing hinge
structure of a fuel cell stack according to the 23rd
embodiment of the present invention;
FIG. 34 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
24th embodiment of the present invention;
FIG. 35 is a perspective view schematically showing
hinge structure of a fuel cell stack according to the
25th embodiment of the present invention;
FIG. 36 is an exploded perspective view schemati-
cally showing hinge structure of a fuel cell stack ac-
cording to the 26th embodiment of the present in-
vention;
FIG. 37 is a side view schematically showing hinge
structure of a fuel cell stack according to the 27th
embodiment of the present invention;
FIG. 38 is a side view schematically showing hinge
structure of a fuel cell stack according to the 28th
embodiment of the present invention;
FIG. 39 is a side view schematically showing hinge
structure of a fuel cell stack according to the 29th
embodiment of the present invention;
FIG. 40 is a side view schematically showing hinge
structure of a fuel cell stack according to the 30th
embodiment of the present invention;
FIG. 41 is a side view schematically showing hinge
structure of a fuel cell stack according to the 31st
embodiment of the present invention; and
FIG. 42 is an exploded perspective view schemati-
cally showing hinge structure of a fuel cell stack ac-
cording to the 32nd embodiment of the present in-
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vention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] FIG. 1 is a partial exploded perspective view
showing a fuel cell stack 10 according to the first embod-
iment of the present invention. FIG. 2 is a cross sectional
side view showing the fuel cell stack 10.
[0015] The fuel cell stack 10 includes a stack body 14
formed by stacking a plurality of unit cells 12 in a hori-
zontal direction indicated by an arrow A. At one end of
the stack body 14 in the stacking direction indicated by
the arrow A, a terminal plate 16a is provided. An insulat-
ing plate 18 is provided outside the terminal plate 16a,
and an end plate 20a is provided outside the insulating
plate 18. At the other end of the stack body 14 is the
stacking direction, a terminal plate 16b is provided. An
insulating spacer member 22 (instead of the insulating
spacer member, the insulating plate 18 may be used) is
provided outside the terminal plate 16b, and an end plate
20b is provided outside the insulating spacer member
22. For example, the fuel cell stack 10 is integrally pro-
vided in a casing 24 including the end plates 20a, 20b
having a rectangular shape.
[0016] As shown in FIGS. 2 and 3, each of the unit
cells 12 includes a membrane electrode assembly (elec-
trolyte electrode assembly) 30 and first and second metal
separators 32, 34 sandwiching the membrane electrode
assembly 30. The first and second metal separators 32,
34 are thin metal plates fabricated to have corrugated
surfaces. Instead of the first and second metal separators
32, 34, for example, carbon separators may be used.
[0017] At one end of the unit cell 12 in the longitudinal
direction indicated by an arrow B in FIG. 3, an oxygen-
containing gas supply passage 36a for supplying an ox-
ygen-containing gas, a coolant supply passage 38a for
supplying a coolant, and a fuel gas discharge passage
40b for discharging a fuel gas such as a hydrogen-con-
taining gas are provided. The oxygen-containing gas
supply passage 36a, the coolant supply passage 38a,
and the fuel gas discharge passage 40b extend through
the unit cell 12 in the direction indicated by the arrow A.
[0018] At the other end of the unit cell 12 in the longi-
tudinal direction, a fuel gas supply passage 40a for sup-
plying the fuel gas, a coolant discharge passage 38b for
discharging the coolant, and an oxygen-containing gas
discharge passage 36b for discharging the oxygen-con-
taining gas are provided. The fuel gas supply passage
40a, the coolant discharge passage 38b, and the oxygen-
containing gas discharge passage 36b extend through
the unit cell 12 in the direction indicated by the arrow A.
[0019] The membrane electrode assembly 30 includes
an anode 44, a cathode 46, and a solid polymer electro-
lyte membrane 42 interposed between the anode 44 and
the cathode 46. The solid polymer electrolyte membrane
42 is formed by impregnating a thin membrane of per-
fluorosulfonic acid with water, for example.
[0020] Each of the anode 44 and the cathode 46 has

a gas diffusion layer (not shown) such as a carbon paper,
and an electrode catalyst layer (not shown) of platinum
alloy supported on porous carbon particles. The carbon
particles are deposited uniformly on the surface of the
gas diffusion layer. The electrode catalyst layer of the
anode 44 and the electrode catalyst layer of the cathode
46 are fixed to both surfaces of the solid polymer elec-
trolyte membrane 42, respectively.
[0021] The first metal separator 32 has a fuel gas flow
field 48 on its surface 32a facing the membrane electrode
assembly 30. The fuel gas flow field 48 is connected to
the fuel gas supply passage 40a at one end, and con-
nected to the fuel gas discharge passage 40b at the other
end. The fuel gas flow field 48 includes a plurality of
grooves extending in the direction indicated by the arrow
B. The first metal separator 32 has a coolant flow field
50 on a surface 32b opposite to the surface 32a. The
coolant flow field 50 is connected to the coolant supply
passage 38a at one end, and the coolant discharge pas-
sage 38b at the other end. The coolant flow field 50 in-
cludes a plurality of grooves extending in the direction
indicated by the arrow B.
[0022] The second metal separator 34 has an oxygen-
containing gas flow field 52 on its surface facing the mem-
brane electrode assembly 30. The oxygen-containing
gas flow field 52 is connected to the oxygen-containing
gas supply passage 36a at one end, and connected to
the oxygen-containing gas discharge passage 36b at the
other end. The oxygen-containing gas flow field 52 in-
cludes a plurality of grooves extending in the direction
indicated by the arrow B. A surface 34b of the second
metal separator 34 is overlapped with the surface 32b of
the first metal separator 32 to form the coolant flow field
50.
[0023] A first seal member 54 is formed integrally on
the surfaces 32a, 32b of the first metal separator 32
around the outer end of the first metal separator 32. The
first seal member 54 is formed around the fuel gas supply
passage 40a, the fuel gas discharge passage 40b, and
the fuel gas flow field 48 on the surface 32a of the first
metal separator 32 such that the fuel gas flow field 48 is
connected to the fuel gas supply passage 40a and the
fuel gas discharge passage 40b. The first seal member
54 is formed around the coolant supply passage 38a, the
coolant discharge passage 38b, and the coolant flow field
50 on the surface 32b of the first metal separator 32 such
that the coolant flow field 50 is connected to the coolant
supply passage 38a and the coolant discharge passage
38b.
[0024] Further, a second seal member 56 is formed
integrally on the surfaces 34a, 34b of the second metal
separator 34 around the outer end of the second metal
separator 34. The second seal member 56 is formed
around the oxygen-containing gas supply passage 36a,
the oxygen-containing gas discharge passage 36b, and
the oxygen-containing gas flow field 52 on the surface
34a of the second metal separator 34 such that the ox-
ygen-containing gas flow field 52 is connected to the ox-
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ygen-containing gas supply passage 36a and the oxy-
gen-containing gas discharge passage 36b. The second
seal member 56 is formed around the coolant supply pas-
sage 38a, the coolant discharge passage 38b, and the
coolant flow field 50 on the surface 34b of the second
metal separator 34 such that the coolant flow field 50 is
connected to the coolant supply passage 38a and the
coolant discharge passage 38b.
[0025] As shown in FIG. 2, a seal 57 is interposed be-
tween the first and the second seal members 54, 56 for
preventing the outer end of the solid polymer electrolyte
membrane 42 from directly contacting the casing 24.
[0026] As shown in FIG. 1, a rod shaped terminal 58a
is provided at substantially the center of the terminal plate
16a, and a rod shaped terminal 58b is provided at sub-
stantially the center of the terminal plate 16b. For exam-
ple, a load such as a travel motor is connected to the
terminals 58a, 58b.
[0027] As shown in FIG. 1, the casing 24 includes the
end plates 20a, 20b, a plurality of side plates 60a to 60d,
angle members (e.g., L angles) 62a to 62d, and coupling
pins 64a, 64b. The side plates 60a to 60d are provided
on sides of the stack body 14. The angle members 62a
to 62d are used for coupling adjacent ends of the side
plates 60a to 60d. The coupling pins 64a, 64b are used
for coupling the end plates 20a, 20b and the side plates
60a to 60d. The coupling pins 64b are longer than the
coupling pins 64a. For example, the side plates 60a to
60d are thin metal plates.
[0028] Each of upper and lower ends of the end plate
20a has two first projecting coupling portions 66a (cylin-
drical insertion portion). Each of upper and lower ends
of the end plate 20b has two first projecting coupling por-
tions 66b (cylindrical insertion portion). Each of left and
right ends of the end plate 20a has one first projecting
coupling portion 66c (cylindrical insertion portion). Each
of left and right ends of the end plate 20b has one first
projecting coupling portion 66d (cylindrical insertion por-
tion). The first projecting coupling portions 66a to 66d
have through-holes 67a to 67d, respectively. The end
plate 20a has mounting bosses 68a on its left and right
ends at lower positions. The end plate 20b has mounting
bosses 68b on its left and right ends at lower positions.
The bosses 68a, 68b are fixed to mounting positions (not
shown) using bolts or the like for installing the fuel cell
stack 10 in a vehicle, for example.
[0029] The side plates 60a, 60c are provided on op-
posite sides of the stack body 14 in the lateral direction
indicated by the arrow B. Each longitudinal end of the
side plate 60a in the longitudinal direction indicated by
the arrow A has two second coupling portions (cylindrical
insertion portions) 70a. Each longitudinal end of the side
plate 60c has two second coupling portions (cylindrical
insertion portions) 70b. The side plate 60b is provided
on the upper side of the stack body 14, and the side plate
60d is provided on the lower side of the stack body 14.
Each longitudinal end of the side plate 60b has three
second coupling portions 72a. Each longitudinal end of

the side plate 60d has three second coupling portions
72b. The second coupling portions 70a, 70b have holes
71a, 71b, and the second coupling portions 72a, 72b
have holes 73a, 73b.
[0030] The first coupling portions 66c of the end plate
20a, and the first coupling portions 66b of the end plate
20b are positioned between the second coupling portions
70a of the side plate 60a, and between the second cou-
pling portions 70b of the side plate 60c. The short cou-
pling pins 64a are inserted into these coupling portions
66c, 66d, 70a, 70b to form first hinge structure 75a for
coupling the side plates 60a, 60c, and the end plates
20a, 20b.
[0031] Likewise, the second coupling portions 72a of
the side plate 60b and the first coupling portions 66a, 66b
of the upper end of the end plates 20a, 20b are positioned
alternately, and the second coupling portions 72b of the
side plate 60d and the first coupling portions 66a, 66b of
the lower end of the end plates 20a, 20b are positioned
alternately. The long coupling pins 64b are inserted into
these coupling portions 66a, 66b, 72a, 72b to form sec-
ond hinge structure 75b for coupling the side plates 60b,
60d and the end plates 20a, 20b.
[0032] A plurality of screw holes 74 are formed along
opposite edges of the side plates 60a to 60d in the lateral
direction. The screw holes 74 are arranged in the direc-
tion indicated by the arrow A. Further, holes 76 are pro-
vided along the lengths of the angle members 62a to 62d
at positions corresponding to the screw holes 74. Screws
77 are inserted into the holes 76 and the screw holes 74.
Thus, the side plates 60a to 60d are fixed together using
the angle members 62a to 62d. In this manner, the side
plates 60a to 60d, and the end plates 20a, 20b are as-
sembled into the casing 24 (see FIG. 4).
[0033] The angle members 62a to 62d may have screw
holes, and the side plates 60a to 60d may have holes.
In this case, the angle members 62a to 62d are placed
inside the side plates 60a to 60d for fixing the angle mem-
bers 62a to 62d and the side plates 60a to 60d together.
[0034] As shown in FIGS. 5 and 6, mounting plate
members 80 are fixed to the side plate 60b. The mounting
plate members 80 are thicker than the side plate 60b.
The three separate coupling portions 72a are joined to
each of the mounting plate members 80 for inserting the
coupling pins 64b. If the joining strength, the shape, or
the like can be maintained, the second coupling portions
72a may be joined to the side plate 60b directly. Second
to 32nd embodiments as described later may be modified
in the same manner.
[0035] The second coupling portion 72a can be fabri-
cated using various materials, and using various meth-
ods. For example, in the case where material of the sec-
ond coupling portion 72a is iron and steel material such
as SUS material, the second coupling portion 72a can
be produced by powder metallurgy, MIM (metal injection
molding), sintering, forging, drawing or the like. In the
case where material of the second coupling portion 72a
is metal material such as aluminum, the second coupling
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portion 72a can be produced by die casting, molding,
extrusion, or the like. In the case where material of the
second coupling portion 72a is resin or the like, the sec-
ond coupling portion 72a can be formed by injection mold-
ing, extrusion, cast molding or the like.
[0036] Each of the second coupling portions 72a can
be joined to the mounting plate member 80 using various
joining methods. For example, welding techniques such
as gas welding, resistance welding, and friction welding,
brazing welding using copper, silver or stainless steel,
and adhesives such as epoxy resin may be adopted for
joining the second coupling portion 72a.
[0037] The second coupling portion 72a has a step 82
which contacts an end of the mounting plate member 80
for positioning the second coupling portion 72a and the
mounting plate member 80 relative to each other. As
shown in FIG. 6, the center O of the hole 73a of the second
coupling portion 72a is positioned on a neutral surface
NS of the side plate 60b, for preventing a bending force
from being applied to the side plate 60d, since a load in
the direction indicated by the A is applied to the pair of
the coupling pins 64b.
[0038] As shown in FIG. 1, the side plates 60a, 60c,
and 60d, have the same structure as the side plate 60b,
and detailed description of the side plates 60a, 60c, and
60d is omitted. Further, as necessary, the end plates 20a,
20b have the same structure as the side plate 60b.
[0039] Next, operation of the fuel cell stack 10 will be
described.
[0040] In the fuel cell stack 10, as shown in FIG. 4, an
oxygen-containing gas is supplied to the oxygen-contain-
ing gas supply passage 36a from the end plate 20a of
the fuel cell stack 10. A fuel gas such as a hydrogen-
containing gas is supplied to the fuel gas supply passage
40a. Further, a coolant such as pure water, an ethylene
glycol is supplied to the coolant supply passage 38a.
Thus, the oxygen-containing gas, the fuel gas, and the
coolant are supplied to each of the unit cells 12 stacked
together in the direction indicated by the arrow A to form
the stack body 14. The oxygen-containing gas, the fuel
gas, and the coolant flow in the direction indicated by the
arrow A.
[0041] As shown in FIG. 3, the oxygen-containing gas
flows from the oxygen-containing gas supply passage
36a into the oxygen-containing gas flow field 52 of the
second metal separator 34. The oxygen-containing gas
flows along the cathode 46 of the membrane electrode
assembly 30 for inducing an electrochemical reaction at
the cathode 46. The fuel gas flows from the fuel gas sup-
ply passage 40a into the fuel gas flow field 48 of the first
metal separator 32. The fuel gas flows along the anode
44 of the membrane electrode assembly 30 for inducing
an electrochemical reaction at the anode 44.
[0042] Thus, in each of the membrane electrode as-
semblies 30, the oxygen-containing gas supplied to the
cathode 46, and the fuel gas supplied to the anode 44
are consumed in the electrochemical reactions at catalyst
layers of the cathode 46 and the anode 44 for generating

electricity.
[0043] After the oxygen in the oxygen-containing gas
is consumed at the cathode 46, the oxygen-containing
gas flows into the oxygen-containing gas discharge pas-
sage 36b, and is discharged to the outside from the end
plate 20a. Likewise, after the fuel gas is consumed at the
anode 44, the fuel gas flows into the fuel gas discharge
passage 40b, and is discharged to the outside from the
end plate 20a.
[0044] The coolant flows from the coolant supply pas-
sage 38a into the coolant flow field 50 between the first
and second metal separators 32, 34, and flows in the
direction indicated by the arrow B. After the coolant is
used for cooling the membrane electrode assembly 30,
the coolant flows into the coolant discharge passage 38b,
and is discharged to the outside from the end plate 20a.
[0045] In the first embodiment, for example, as shown
in FIGS. 5 and 6, the mounting plate members 80 are
fixed to the opposite ends of the side plate 60b in the
longitudinal direction, and the separate second coupling
portions 72a are joined respectively to the mounting plate
members 80, e.g., by brazing or using adhesive. Thus,
in comparison with the structure in which a plurality of
the second coupling portions 72a are produced into one
piece, the production cost is reduced significantly.
[0046] Further, various materials such as metal, non-
metal, or resin can be used for forming the second cou-
pling portion 72a. The method of producing the second
coupling portion 72a can be selected freely, and cost
reduction is achieved effectively. Thus, the second hinge
structure 75b which achieves the optimum joining state,
e.g., in respect of material, accuracy, and required
strength can be obtained. Also in the first hinge structure
75a, the same advantages can be obtained.
[0047] FIG. 7 is an exploded perspective view showing
hinge structure 90 of a fuel cell stack 10 according to the
second embodiment of the present invention. FIG. 8 is a
side view schematically showing the hinge structure 90.
The constituent elements that are identical to those of
the second hinge structure 75b of the fuel cell stack ac-
cording to the first embodiment are labeled with the same
reference numerals, and description thereof will be omit-
ted. In the second embodiment, structure corresponding
to the first hinge structure 75a is not illustrated. However,
it is a matter of course that the hinge structure 90 is adopt-
ed. Further, also in the third to 32nd embodiments as
descried later, the constituent elements that are identical
to those of the second hinge structure 75b of the fuel cell
stack 10 according to the first embodiment are labeled
with the same reference numerals, and description there-
of will be omitted.
[0048] The hinge structure 90 includes rivets 92. The
side plate 60b, the mounting plate member 80, and the
second coupling portions 72a have holes 94a to 94c for
inserting the rivets 92. As shown in FIG. 8, after the rivets
92 are inserted into the holes 94a to 94c, by crushing
ends of the rivets 92, the second coupling portions 72a
are joined to the side plates 60b through the mounting
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plate member 80.
[0049] FIG. 9 is a side view schematically showing
hinge structure 100 of a fuel cell stack according to the
third embodiment of the present invention.
[0050] The hinge structure 100 includes a hollow or
solid pin 102. The pin 102 is inserted into the holes 94a,
94b, 94c under pressure. Thus, the second coupling por-
tion 72a is joined to the mounting plate member 80.
[0051] FIG. 10 is a side view schematically showing
hinge structure 110 of a fuel cell stack according to the
fourth embodiment of the present invention.
[0052] The hinge structure 110 includes a bolt 112 and
a nut 114. The bolt 112 is inserted into the holes 94a,
94b, 94c. A front end of the bolt 112 is screwed into the
nut 114. Thus, the second coupling portion 72a is fixed
to the side plate 60a.
[0053] FIG. 11 is a perspective view schematically
showing hinge structure 120 of a fuel cell stack according
to the fifth embodiment of the present invention.
[0054] The hinge structure 120 includes a mast 122
fixed to the mounting plate member 80. A through hole
124 radially passes through a front end of the mast 122.
When the mast 122 is inserted into the hole 94c of the
second coupling portion 72a, the hole 124 at the front
end of the mast 122 is exposed to the outside. By attach-
ing a split pin 126 into the hole 124, the second coupling
portion 72a is joined to the side plate 60b through the
mounting plate member 80.
[0055] FIG. 12 is a partially cross-sectional side view
schematically showing hinge structure 130 of a fuel cell
stack according to the sixth embodiment of the present
invention.
[0056] In the hinge structure 130, the mounting plate
member 80 undergoes a burring process to have a burr-
ing portion 132. After the burring portion 132 is inserted
into the hole 94c of the second coupling portion 72a, the
burring portion 132 is crimped to form a crimped portion
134.
[0057] FIG. 13 is a perspective view schematically
showing hinge structure 140 of a fuel cell stack according
to the seventh embodiment of the present invention.
[0058] The hinge structure 140 includes a groove 142
and a wide cylindrical groove 144 inside the groove 142.
The second coupling portion 72a includes a cylindrical
portion 148 and a thin plate portion 146 extending in an
axial direction. By sliding the second coupling portion 72a
along the mounting plate member 80, the thin plate por-
tion 146 and the cylindrical portion 148 are fitted inside
the groove 142 and the cylindrical groove 144. In the
structure, the cylindrical portion 148 prevents detach-
ment of the second coupling portion 72a from the mount-
ing plate member 80.
[0059] FIG. 14 is a side view schematically showing
hinge structure 150 of a fuel cell stack according to the
eighth embodiment of the present invention.
[0060] In the hinge structure 150, the mounting plate
member 80 includes a first tooth 152 and the second
coupling portion 72a has a second tooth in mesh with the

first tooth 152. Thus, by meshing action of the first tooth
152 and the second tooth 154, the second coupling por-
tion 72a is joined to the mounting plate member 80.
[0061] FIG. 15 is a perspective view schematically
showing hinge structure 160 of a fuel cell stack according
to the ninth embodiment of the present invention. FIG.
16 is a partially cross-sectional side view schematically
showing the hinge structure 160.
[0062] The second coupling portion 72a of the hinge
structure 160 has a relatively thin plate section 162. An
end of the plate section 162 has a claw 164 which is bent
at an angle of substantially 90°. The side plate 60b and
the mounting plate member 80 have openings 166a and
166b for inserting the claw 164. By inserting the claw 164
of the second coupling portion 72a into the openings
166a, 166b, the second coupling portion 72a is supported
by the side plate 60b.
[0063] FIG. 17 is a partially cross-sectional side view
schematically showing hinge structure 170 of a fuel cell
stack according to the tenth embodiment of the present
invention.
[0064] The hinge structure 170 has substantially the
same structure as the hinge structure 160. After the claw
164 of the second coupling portion 72a is inserted into
the openings 166a, 166b, the claw 164 is crimped to form
a crimped portion 172. Thus, the second coupling portion
72a is fixed to the side plate 60b further securely.
[0065] FIG. 18 is a partially cross-sectional side view
showing hinge structure 180 of a fuel cell stack according
to the 11th embodiment of the present invention.
[0066] In the hinge structure 180, a bent portion 182
which is bent in a substantially U-shape is formed at an
end of the second coupling portion 72a. Further, a bent
portion 184 which is bent in a substantially U-shape is
formed at an end of the mounting plate member 80. The
bending direction of the bent portion 182 and the bending
direction of the bent portion 184 are opposite to each
other. In a state where the bent portion 182 and the bent
portion 184 are abutted against each other, i.e., in a state
where the bent portion 182 and the bent portion 184 pro-
trude away from each other, a fixing member 186 is at-
tached to the bent portion 182 and the bent portion 184.
The fixing member 186 can reliably hold the bent portions
182, 184 together. Thus, the second coupling portion 72a
is fixed to the mounting plate member 80.
[0067] FIG. 19 is a partially cross-sectional side view
schematically showing hinge structure of a fuel cell stack
according to the 12th embodiment of the present inven-
tion.
[0068] In the hinge structure 190, the bent portion 182
is formed in the second coupling portion 72a, and a
crimped portion 192 is formed around the bent portion
182 at an end of the mounting plate member 80.
[0069] FIG. 20 is a side view schematically showing
hinge structure 200 of a fuel cell stack according to the
13th embodiment of the present invention.
[0070] The hinge structure 200 has the same structure
as the hinge structure 170. Further, a pin 202 is inserted
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into the mounting plate member 80 and the side plate
60b under pressure.
[0071] FIG. 21 is an exploded perspective view show-
ing hinge structure 210 of a fuel cell stack according to
the 14th embodiment of the present invention. FIG. 22
is a partially cross-sectional side view schematically
showing the hinge structure 210.
[0072] The second coupling portion 72a of the hinge
structure 210 has parallel plate sections 212a, 212b.
Crimped portions 214a, 214b are formed at front end
portions of the plate sections 212a, 212b. The side plate
60b and the mounting plate member 80 have openings
216a, 216b, and the crimped portions 214a, 214b are
inserted into the openings 216a, 216b of the side plate
60b and the mounting plate member 80 under pressure.
[0073] As shown in FIG. 22 in a state where the side
plate 60b and the mounting plate member 80 are inserted
between the plate sections 212a, 212b of the second
coupling portion 72a, ends of the plate sections 212a,
212b are crimped to form the crimped portions 214a,
214b. Thus, the crimped portions 214a, 214b are pushed
into the openings 216a, 216b, and the second coupling
portion 72a is joined to the side plate 60b and the mount-
ing plate member 80.
[0074] FIG. 23 is an exploded perspective view sche-
matically showing hinge structure 220 of a fuel cell stack
according to the 15th embodiment of the present inven-
tion. FIG. 24 is a side view schematically showing the
hinge structure 220.
[0075] In the hinge structure 220, the plate sections
222a, 222b are provided in parallel with each other at
opposite ends in an axial direction of the second coupling
portions 72a, and the crimped portions 224a, 224b are
provided at ends of the plate sections 222a, 222b. An
expansion 226 protruding outwardly is provided at an end
of the mounting plate member 80. The expansion 226
has grooves 228a, 228b.
[0076] The expansion 226 is inserted between the
plate sections 222a, 222b of the second coupling portion
72a. In this state, the ends of the plate sections 222a,
222b are crimped to form the crimped portions 224a,
224b. The crimped portions 224a, 224b are inserted into
the grooves 228a, 228b under pressure. Thus, the sec-
ond coupling portion 72a is joined to the mounting plate
member 80 securely.
[0077] FIG. 25 is a perspective view schematically
showing hinge structure 230 of a fuel cell stack according
to the 16th embodiment of the present invention. FIG. 26
is a side view schematically showing the hinge structure
230.
[0078] In the hinge structure 230, the second coupling
portion 72a has a rectangular opening 232. The mounting
plate member 80 includes a bent portion 234 inserted
into the opening 232. The bent portion 234 of the mount-
ing plate member 80 is inserted into the opening 232 of
the second coupling portion 72a, and a rectangular stop-
per plate 238 is inserted between a wall protruding to the
outside from the opening 232 and the second coupling

portion 72a under pressure. Thus, the second coupling
portion 72a is joined to the side plate 60b through the
mounting plate member 80.
[0079] FIG. 27 is a perspective view schematically
showing hinge structure 240 of a fuel cell stack according
to the 17th embodiment of the present invention.
[0080] In the hinge structure 240, the second coupling
portion 72a has an opening 242, and likewise, the mount-
ing plate member 80 has an opening 244. A ring shaped
belt member 246 is provided in the openings 242, 244.
Thus, the second coupling portion 72a is tiltably support-
ed by the mounting plate member 80. For example, the
belt member 246 is made of resin, fabric, or rubber.
[0081] FIG. 28 is a perspective view schematically
showing hinge structure 250 of a fuel cell stack according
to an 18th embodiment of the present invention.
[0082] In the hinge structure 250, the second coupling
portions 72a has a plurality of holes 252, and likewise,
the mounting plate member 80 has a plurality of holes
254. Ring shaped wire members 256 are inserted into
the holes 252, 254, respectively. Thus, the second cou-
pling portion 72a is tiltably attached to the mounting plate
member 80.
[0083] FIG. 29 is a perspective view schematically
showing hinge structure 260 according to the 19th em-
bodiment of the present invention.
[0084] In the hinge structure 260, the second coupling
portion 72a has a hole 73a and a bolt insertion hole 262
in parallel with the hole 73a. A pair of ribs 264a, 264b
protrude from the mounting plate member 80, at positions
spaced from each other, corresponding to the width (di-
mension in the axial direction) of the second coupling
portion 72a. The second coupling portion 72a is provided
between the ribs 264a, 264b. A bolt 266 is inserted into
the ribs 264a, 264b, and the hole 262, and a front end of
the bolt 266 is threadably fitted into a nut 268. Thus, the
second coupling portion 72a is tiltably supported by the
mounting plate member 80.
[0085] FIG. 30 is a side view schematically showing
hinge structure 270 of a fuel cell stack according to the
20th embodiment of the present invention.
[0086] The second coupling portion 72a of the hinge
structure 270 includes a thin plate section 146 and a cy-
lindrical portion 148 like the hinge structure 140. A pair
of the mounting plate members 80a, 80b are coupled
together through a rivet (or a pressure insertion pin or
the like) 272. Outer ends of the mounting plate members
80a, 80b are crimped to form crimped portions 274a,
274b.
[0087] FIG. 31 is a side view schematically showing
hinge structure 280 of a fuel cell stack according to the
21st embodiment of the present invention.
[0088] The second coupling portion 72a of the hinge
structure 280 has a wide portion 282 at an end of the thin
plate section 146. Front ends of a pair of the mounting
plate members 80a, 80b are crimped to form crimped
portions 284a, 284b that are bent inwardly. Thus, the
crimped portions 284a, 284b bent toward the thin plate
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section 146 of the second coupling portion 72a, and the
wide portion 282 is fixed such that detachment of the
widen portion 282 does not occur.
[0089] FIG. 32 is a side view schematically showing
hinge structure 290 of a fuel cell stack according to the
22nd embodiment of the present invention.
[0090] In the hinge structure 290, torn sections 292a,
292b are provided in the thin plate 146 of the second
coupling portion 72a through cutouts (not shown). Front
ends of the pair of mounting plate members 80a, 80b are
bent beforehand. After the thin plate section 146 is in-
serted into a narrow space between the front ends of the
mounting plate members 80a, 80b, the torn sections
292a, 292b are crimped in opposite directions. Thus, the
second coupling portion 72a is joined to the mounting
plate members 80a, 80b.
[0091] FIG. 33 is a side view schematically showing
hinge structure 300 of a fuel cell stack according to 23rd
embodiment of the present invention.
[0092] In the hinge structure 300, torn sections 302a,
302b curved in different directions from each other to-
ward the hole 73a are provided near a front end of the
thin plate section 146 of the second coupling portion 72a.
The second coupling portion 72a is pushed into a narrow
space between the pair of mounting plate members 80a,
80b. In the structure, after the torn sections 302a, 302b
are deformed close to the thin plate section 146, the torn
sections 302a, 302b are deformed in different directions
from each other again. Thus, the second coupling portion
72a is securely fixed to the mounting plate members 80a,
80b such that detachment of the second coupling portion
72a does not occur.
[0093] FIG. 34 is a perspective view schematically
showing hinge structure 310 of a fuel cell stack according
to the 24th embodiment of the present invention.
[0094] In the hinge structure 310, a plurality of projec-
tions 312 are formed in the second coupling portion 72a,
and a plurality of holes 314 are formed in the mounting
plate member 80, corresponding to the projections 312.
After the projections 312 of the second coupling portion
72a are inserted into the holes 314 of the mounting plate
member 80, the projections 312 are crimped to join the
second coupling portion 72a to the mounting plate mem-
ber 80.
[0095] FIG. 35 is an exploded perspective view sche-
matically showing hinge structure 320 of a fuel cell stack
according to the 25th embodiment of the present inven-
tion.
[0096] In the hinge structure 320, a rod 322 protrudes
from substantially the center of the second coupling por-
tion 72a in the axial direction. The mounting plate mem-
ber 80 has a hole 324 corresponding to the rod 322. The
rod 322 is inserted into the hole 324 under pressure, and
fixed by adhesion, welding, pin coupling or the like. Thus,
the second coupling portion 72a is joined to the mounting
plate member 80.
[0097] FIG. 36 is an exploded perspective view sche-
matically showing hinge structure 330 of a fuel cell stack

according to the 26th embodiment of the present inven-
tion.
[0098] The second coupling portion 72a of the hinge
structure 330 has a pin shape as a whole. The second
coupling portion 72a has a hole 73a on one side, and a
cylindrical portion 332 on the other side. The mounting
plate member 80 has a hole 334 corresponding to the
cylindrical portion 332, and the cylindrical portion 332 is
joined to hole 334 by insertion under pressure or crimp-
ing.
[0099] FIG. 37 is a side view schematically showing
hinge structure 340 of a fuel cell stack according to the
27th embodiment of the present invention.
[0100] In the hinge structure 340, the second coupling
portion 72a has a recess 342. The mounting plate mem-
ber 80 is inserted into the recess 342, and the second
coupling 72a and the mounting plate member 80 are
joined together by welding, adhesion, or the like.
[0101] FIG. 38 is a side view schematically showing
hinge structure 350 of a fuel cell stack according to the
28th embodiment of the present invention.
[0102] In the hinge structure 350, the thin plate section
146 of the second coupling portion 72a is inserted into a
recess 352 of the mounting plate member 80, and the
second coupling portion 72a and the mounting plate
member 80 are joined together by welding or adhesion.
[0103] FIG. 39 is a side view schematically showing
hinge structure 360 of a fuel cell stack according to the
29th embodiment of the present invention. FIG. 40 is a
side view schematically showing hinge structure 370 of
a fuel cell stack according to the 30th embodiment of the
present invention.
[0104] In the hinge structure 360, the mounting plate
member 80 is joined to one surface 362 of the second
coupling portion 72a by adhesion, welding, or the like. In
the hinge structure 370, the second coupling portion 72a
is joined to the other surface 372 of the second coupling
portion 72a by adhesion, welding, or the like.
[0105] FIG. 41 is a side view schematically showing
hinge structure 380 of a fuel cell stack according to 31st
embodiment of the present invention.
[0106] In the hinge structure 380, the mounting plate
member 80 is curved around the second coupling portion
72a. Projections 382a, 382b are formed on the inner sur-
face of the mounting plate member 80 for supporting the
second coupling portion 72a.
[0107] FIG. 42 is an exploded perspective view sche-
matically showing hinge structure 390 of a fuel cell stack
according to the 32nd embodiment of the present inven-
tion.
[0108] In the hinge structure 390, a cutout portion 392
is formed in the second coupling portion 72a, and holes
394a, 394b are formed in parallel with the hole 73a, at
opposite sides of the cutout portion 392. The mounting
plate member 80 has an expansion 396 provided in the
cutout portion 392. The expansion 396 has a hole 398 in
alignment with the holes 394a, 394b.
[0109] In a state in which the expansion 396 is posi-
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tioned in the cutout portion 392, a coupling pin 400 is
inserted into the holes 394a, 394b, 398 under pressure.
Thus, the second coupling portion 72a is joined to the
mounting plate member 80.
[0110] Though not shown, in the second to 32nd em-
bodiments, the separate second coupling portions 70a,
70b, 72b are provided in the side plates 60a, 60c, and
60d. Likewise, the separate first coupling portions 66a,
66c, 66b, and 66d may be provided in the end plates 20a,
20b.
[0111] A fuel cell stack (10) includes a stack body (14)
formed by stacking a plurality of unit cells (12) in a hori-
zontal direction. The stack body (14) is held in a casing
(24) including end plates (20a, 20b). Further, the casing
(24) includes a plurality of side plates (60a to 60d) pro-
vided on sides of the stack body (14). The end plates
(20a, 20b) and the side plates (60a to 60d) are coupled
by coupling pins (64a, 64b). Each of the side plates (60b)
has a plurality of separate second coupling portions
(72a), and the coupling pins (64b) are inserted into the
coupling portions (72a).

Claims

1. A fuel cell stack comprising a stack body (14) formed
by stacking a plurality of unit cells (12) in a stacking
direction, and a box-shaped casing (24) containing
said stack body (14), said unit cells (12) each includ-
ing an electrolyte electrode assembly (30) and sep-
arators (32, 34) sandwiching said electrolyte elec-
trode assembly (30), said electrolyte electrode as-
sembly (30) including a pair of electrodes (44, 46),
and an electrolyte (42) interposed between said elec-
trodes (44, 46),
said casing (24) comprising
end plates (20a, 20b) provided at opposite ends of
said stack body (14) in the stacking direction;
a plurality of side plates (60a to 60d) provided on
sides of said stack body (14); and
coupling pins (64a, 64b) connecting said end plates
(20a, 20b) and said side plates (60a to 60d),
wherein separate cylindrical insertion portions (70a,
70b, 72a, 72b) are provided on at least said side
plates (60a to 60d) or said end plates (20a, 20b), for
inserting said coupling pins (64a, 64b) into said cy-
lindrical insertion portions (70a, 70b, 72a, 72b),
characterized by
a mounting plate member (80), said cylindrical inser-
tion portions (70a, 70b, 72a, 72b) being fixed sepa-
rately to said mounting plate member (80),
wherein said mounting plate member (80) is at least
fixed to said side plate (60a to 60d) or said end plate
(20a, 20b).

2. A fuel cell stack according to claim 1, wherein said
cylindrical insertion portion (70a, 70b, 72a, 72b) is
made of metal, non-metal, or resin.

3. A fuel cell stack according to claim 1, wherein said
mounting plate member (80) is at least thicker than
said side plate (60a to 60d).

4. A fuel cell stack according to claim 1, wherein said
mounting plate member (80) has an opening (144;
166b; 216b) for engagement with said cylindrical in-
sertion portion (72a).

5. A fuel cell stack according to claim 1, wherein said
mounting plate member (80) has a deformed portion
(226; 274a, 274b; 284a, 284b) for engagement with
said cylindrical insertion portion (72a).

6. A fuel cell stack according to claim 1, further com-
prising a fixing member (246; 256; 266; 400) for fixing
said cylindrical insertion portion (72a) to said mount-
ing plate member (80).

7. A fuel cell stack according to claim 1, wherein said
cylindrical insertion portion (72a) has a projection
(146; 312; 322; 332) inserted into said mounting
plate member (80).

Patentansprüche

1. Brennstoffzellenstapel, umfassend einen Stapelkör-
per (14), der durch Stapeln einer Mehrzahl von Ein-
heitszellen (12) in einer Stapelrichtung gebildet ist,
und ein kastenförmiges Gehäuse (24), das den Sta-
pelkörper (14) enthält, wobei die Einheitszellen (12)
jeweils eine Elektrolytelektrodenanordnung (30) und
die Elektrolytelektrodenanordnung (30) zwischen
sich aufnehmende Separatoren (32, 34) enthalten,
wobei die Elektrolytelektrodenanordnung (30) ein
Paar von Elektroden (44, 46) und einen zwischen
den Elektroden (44, 46) eingefügten Elektrolyten
enthält,
wobei das Gehäuse (24) umfasst:

Endplatten (20a, 20b), die an in der Stapelrich-
tung entgegengesetzten Enden des Stapelkör-
pers (14) vorgesehen sind;
eine Mehrzahl von Seitenplatten (60a bis 60d),
die an Seiten des Stapelkörpers (14) vorgese-
hen sind; und
Kupplungsstifte (64a, 64b), die die Endplatten
(20a, 20b) und die Seitenplatten (60a bis 60d)
verbinden,
worin separate zylindrische Einsetzabschnitte
(70a, 70b, 72a, 72b) an zumindest den Seiten-
platten (60a bis 60d) oder den Endplatten (20a,
20b) vorgesehen sind, um die Kupplungsstifte
(64a, 64b) in die zylindrischen Einsetzabschnit-
te (70a, 70b, 72a, 72b) einzusetzen,
gekennzeichnet durch
ein Montageplattenelement (80), wobei die zy-
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lindrischen Einsetzabschnitte (70a, 70b, 72a,
72b) an dem Montageplattenelement (80) sepa-
rat befestigt sind,

worin das Montageplattenelement (80) an zumin-
dest der Seitenplatte (60a bis 60d) oder der Endplat-
te (20a, 20b) befestigt ist.

2. Brennstoffzellenstapel gemäß Anspruch 1, worin der
zylindrische Einsetzabschnitt (70a, 70b, 72a, 72b)
aus Metall, Nichtmetall oder Harz hergestellt ist.

3. Brennstoffzellenstapel gemäß Anspruch 1, worin
das Montageplattenelement (80) zumindest dicker
als die Seitenplatte (60a bis 60d) ist.

4. Brennstoffzellenstapel gemäß Anspruch 1, worin
das Montageplattenelement (80) eine Öffnung (144;
166b; 216b) zum Eingriff mit dem zylindrischen Ein-
setzabschnitt (72a) aufweist.

5. Brennstoffzellenstapel gemäß Anspruch 1, worin
das Montageplattenelement (80) einen verformten
Abschnitt (226; 274a, 274b; 284a, 284b) zum Eingriff
mit dem zylindrischen Einsetzabschnitt (72a) auf-
weist.

6. Brennstoffzellenstapel gemäß Anspruch 1, der fer-
ner ein Befestigungselement (246; 256; 266; 400)
zum Befestigen des zylindrischen Einsetzabschnitts
(72a) an dem Montageplattenelement (80) aufweist.

7. Brennstoffzellenstapel gemäß Anspruch 1, worin der
zylindrische Einsetzabschnitt (72a) einen Vorsprung
(146; 312; 322; 332) aufweist, der in das Montage-
plattenelement (80) eingesetzt ist.

Revendications

1. Empilement de pile à combustible comprenant un
corps d’empilement (14) formé en empilant une plu-
ralité de cellules unitaires (12) dans une direction
d’empilement, et un boîtier en forme de boîte (24)
comprenant ledit corps d’empilement (14), lesdites
cellules unitaires (12) comprenant chacune un en-
semble électrodes électrolyte (30) et des sépara-
teurs (32, 34) prenant en sandwich ledit ensemble
électrodes électrolyte (30), ledit ensemble électro-
des électrolyte (30) comprenant une paire d’électro-
des (44, 46) et un électrolyte (42) intercalé entre les-
dites électrodes (44, 46),
ledit boîtier (24) comprenant :

des plaques d’extrémité (20a, 20b) prévues au
niveau des extrémités opposées dudit corps
d’empilement (14) dans la direction
d’empilement ;

une pluralité de plaques latérales (60a à 60d)
prévues sur les côtés dudit corps d’empilement
(14) ; et
des broches de couplage (64a, 64b) raccordant
lesdites plaques d’extrémité (20a, 20b) et lesdi-
tes plaques latérales (60a à 60d),

dans lequel des parties d’insertion cylindriques sé-
parées (70a, 70b, 72a, 72b) sont prévues sur au
moins lesdites plaques latérales (60a à 60d) ou les-
dites plaques d’extrémité (20a, 20b) pour insérer les-
dites broches de couplage (64a, 64b) dans lesdites
parties d’insertion cylindriques (70a, 70b, 72a, 72b),
caractérisé par :

un élément de plaque de montage (80), lesdites
parties d’insertion cylindriques (70a, 70b, 72a,
72b) étant fixées séparément sur ledit élément
de plaque de montage (80),

dans lequel ledit élément de plaque de montage (80)
est au moins fixé sur ladite plaque latérale (60a à
60d) ou ladite plaque d’extrémité (20a, 20b).

2. Empilement de pile à combustible selon la revendi-
cation 1, dans lequel ladite partie d’insertion cylin-
drique (70a, 70b, 72a, 72b) est réalisée à partir d’un
métal, un matériau non métallique ou une résine.

3. Empilement de pile à combustible selon la revendi-
cation 1, dans lequel ledit élément de plaque de mon-
tage (80) est au moins plus épais que ladite plaque
latérale (60a à 60d).

4. Empilement de pile à combustible selon la revendi-
cation 1, dans lequel ledit élément de plaque de mon-
tage (80) a une ouverture (144 ; 166b ; 216b) pour
la mise en prise avec ladite partie d’insertion cylin-
drique (72a).

5. Empilement de pile à combustible selon la revendi-
cation 1, dans lequel ledit élément de plaque de mon-
tage (80) a une partie déformée (226 ; 274a, 274b ;
284a, 284b) pour la mise en prise avec ladite partie
d’ insertion cylindrique (72a).

6. Empilement de pile à combustible selon la revendi-
cation 1, comprenant en outre un élément de fixation
(246 ; 256 ; 266 ; 400) pour fixer ladite partie d’in-
sertion cylindrique (72a) sur ledit élément de plaque
de montage (80).

7. Empilement de pile à combustible selon la revendi-
cation 1, dans lequel ladite partie d’insertion cylin-
drique (72a) a une saillie (146 ; 312 ; 322 ; 332) in-
sérée dans ledit élément de plaque de montage (80).
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